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Chlorosie in plants due to iron and manganase Bathe leney, 
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1. Astrakhanskaya gosudarstvennaya oblastnaya sou eeeyeS 
xyayatvennaya opytnayé stantsiya, g. Astrakhan’. 
(Chlorosie (Plante)) (Plante, Bffect of iron on) 
(Plante, Bffect of manganese on) 
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Shen) 62/008 /091 (095/237 
AD52/A15% 

Pilous, Vaciav 


TITLE: Welding 2ast steel witn 13% Cr [4YCH 422905 (ChSN4 22965) } 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 12, abstract 1E6* 
(Zvaranie, 10, no. 7, 1961, 198 - 202; Siovakian; summery in 
Englisn, Russian, Ge rman) 


TEXT: It {8 pointed out that stainiess steel with 13% Cr 1s brittle and 
hard and unsultabie for welding. ~In accerdance with the technology of produc- ix 
tion, castings after naving been taken out of the mold are subjected to soft 


annealing at 70G - 750°C with a slow cocling-down, In this state their hard- 
ness and oJ y wre low. Castings repaired by welding must undergo heat treat- 
ment prior to welding (hardening at 950-1,000°C with air cooling and tempering 
at 700 - 750°C). After neat treatment the surface of castings is ground, mag- 
netic control and handiing of defects before welding are done. The welding is 
performed with E364 or 13% Cr-Ni electrodes. Prior to welding the castings are 


Card 1,2 
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8/137 /62/920 /9C V/o9t (227 
Welding cast stee: .. AD52/A101 


Freheated to es - 4ocer Tne Sinai heat treatment consists of diffusion an- 
nealing at 950) 1,050°C, nardening at 4O0-950°C and tempering at 700-720°C. 


V Tarisova 


[Avstracter's note: Complete *raneiation | 
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2/246/62/000/ CEC T/C 
; poo7/D102 
an ae oi 
AUTHORS : houtsky, J., banineer, candidate of Sciences, and Pilous, V., 


Logineer, Candidate of Scrences 


neldone modified I2k chromium steels used at the Lenin work: 4n 
v 


facen 


' % Fé ‘ 2 
PERT ODI Cal: Zvaracsay sdarnik, ro. 1, 192, 154-169 


oXT: Jthe Leninow savody (Ler ir works) 16 hlzen, In Coroperdtion Aide Ee 
elektrodovna VIKG (ilectroée Plant. VoKG) in Ostrava and the DAD an camberk, deve- 
loj;ed the io5- electrode fer weiding T 5* and T 59 steels which are used 

Lenin «works for production of power equipment desiened for service at tery. 

up ta G09, The weld metal ob the i 5S electrode has a chemical composit.c: 
similar to the T 5% steel (approximately ¢.16 % 0; Veo de; WE Nis 28 wy CY 
structure with a ferrite-de]ta content up to fae opts 


and is of martensitic 
mechanical values at 26°C, and the creepestrength values at oCCV%S after heat treat- 


ment are relatively hich and satisfactory for both T 58 and T 59 parent metals. 


Welding is done with preheating to 350-400°C. Before heat treatment, the welded 
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voldins modified 12% chromiur «tecls ... par7/D102 


Goint has to be coved below (ee then a full heat treatment, and eventual iy 
refining, 19 performed. For extreme cases temper.ng at 730% for = hours with 
cooling in air is recommended. The notch-toughness vaiues of the weld-parent 

metal transition corresnane to those of the T 58 and T 59 parent. metals. There - 
are 20 ficures and 4 tables. (Technical editor: Doctor of Natura] sciences a. a“ 


, 
Zavletalek, VU Bratiscava) 


‘ v 
ASSOCTATION: Leninovy zavody (Lerin ‘sorks), Plzen 
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KOUTSKY, J., doc., inz., C.80.; PILOUS, V., inz., C.dc. 


Conference of the Hunanian Academy of Sciences in T 
liaty 18 no. 31224-226 Mr 163. 


{migoara. Hut 


1. Zavody V.1. Lenina, Plzen. 
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. AUPHORS: — Koutsky, Les Doctor Engineer, Candidate of Sciences, 

Be, ba 2 ; and Pélous, Vo, Engineer, Candidate of Sciences 

So PPLEs * Conference of the Rumanian Academy of Sciences in 
ae pea Timisoara . 
‘PERIODICAL: Hutnické Listy, no. 3,.1963, 22h = 226 
es: : A conference on the welding and testing of metals, 


oS DERE S 

“..eonvened by tho Tochnical Section of the Rumanian Acadeny of 

-Segences , was held in himisoarabetween October 12 and 15, 1962. 
pers were read: Academician Miclopi: selection 

- Professor Doctor St. Nadasan: 

present state: of tosting steels; Academician KeKe Khrenov: new 

“gurront sources for electrice-arc welding; Enginesr fon Avram: 

methods and equipment for welding pressure vessols and pipes made 

of carbon and alloy steels (review of throe papers submitted by 

 anadivadual authors); Professor Engineer Dan Mateoscu: welded 

io pudding and sachine structures (revier of four papers submitted 

by individual authors); Engineer Josif Hajdu: static and dynamic - 

> tests (review of six popers' submitt sd by individual authors); a 


M2 Car MB 2 ke tee O onciteiagt aA ee 


| Lal 
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ce 2/034/63/000/003/004/004 
ie e Conference of eooene E073/2335 

Engineer Viorel Miclosi: pressure-welding and additives (review | 

io. o£ three papers submitted by individual authors); Engineer Ovidiu 
:\Centea:  flame-.and electric-arc-cutting of metals (review of sever) 
sc submitted papers); Engineer M. Ratiu: test methods and test 
machines (review of four individualy submitted papers); 
‘Engineer T. Salagean: additive materials (review paper summarizing 
experience gained in the manufacture of additive wires, electrodes 
“and fluxes: in Rumania); Engineer V1. Popovici: various processes 
‘". ‘of welding high-grade alloy steels (review of several presented 
individual papers); Engineer L. Boleantu: non-destructive testing 
‘of metals (review of three submitted individual papers, including 
‘one on using betatrons for defectoscopy purposes) 5 : 
“Engineer A, Ivancenco: new methods of welding (review paper on 
“welding. undér flux, welding: in a protective carbon-dioxide 
‘atmosphere and in an argon atmosphere); Engineer A. Bernath: 

“ fatigue-testing of motais (review of sevon individually submitted 
‘papers); Engineer Josif Bonescu: problems of testing wolding 
“machines and of work safety (review paper). The conference was 

"4 attended by over 230 Rumanian and:40: foreign: ss 
“[.ppegigyaste (5 Czech, 7 Polish, 9 Fast German, 47 Hungarian). 
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_LOBL, Karel, inz,, kandidat technickych ved; PILOUS, Vaclav, inde 


Welding tn.ckewalled austenitic castings for the power iacua"ry. 


1. Statni vyzkumny ustav materi a technologie, Praha; 
Vyzkumny a zkusebni ustav, Len.n zavody Plzen. 
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Cr for steam anu fas tarbine 


f oC gectie: 


coyern ive, 
v, 


ae, 
1c, 


over 


Russian, German and iingiish summaries) 


TFXT: A higniy heat-resistant T Best 
been developed (O.lo - 0..%C, 4-.9 - 
0.5 - }.0% Ni), which 1s usea in the manufac 
Anotner newly developed heat-resistant T 5% 
13.5% Cr, 0.5 - 0.86 W, 0.10 - 0.206 V, 0.5 
grade between the classic steei with 12% Cr 
cation, and is suitable for tne manufacture 
After oil-hardening at 1,050°C and tempering 
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of cast parts operating at 00°". 
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(6 nours) (air) or 700°. (6 nours) (air); 
a, = 5 - 6 kgn/eme, 
velded with electroues havirg tue same 
ouch eiectrodes, which nave oeen spectaliy 
FE 58M, yleld seams witnout cracas 
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be and T ba with ih Tr 
properties as the tase meters 

With the branas Fo ooh an: 

Limit at 90G°C which «. rrespends 


to the vaiues of the stee!s tu ce wei-ied (at 10C,00C hours ana nOC°C net tens 


than 1. k@/ mm for the 7 5¢ grade anu + xee/ ine for the T 


E 58 electrodes produced from a Stee: 
seam with a, = 1.5 - 2.5 can/em®, 
treatment, 


The E 58M electrodes contain O.4 - o.n¥ 


T 59 grade stee:), The 


modified with 2 - 2.54W and V, ylel:a 
this vaiue being 4.0 - 8 kgm/cm® 
These electrodes «re suitable for weiding material up t: 

ness, intermediate anneaiing {is required with material of greater thi 
“Abstracter's note; 


after peat 
Some thio x 
maness, 

no cesignatio: 


given] and are suitabie for welding material of more than 35 mm thickness in tne 


case ofan intermediate annealing peing impracticable, 


Tne advantage Jf the 


E 58M electrode over the K 58 grade is the higher aK valug of the former, wnicn 


amounts to 1.8 - 3 kgm/cm* 
[Abstracter's note: Complete translation! 
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quTHOR: Pilous, Vaclav, Ine. CLBCH/34-59-5-9/19 
TITLE: Weldability of Skoda 7-56 High Creep Strength 


Cr-W-Mo-V steels in the Forged State (Svaritelnost 


Ld 


¥drupevne oceli cr-W-Mo-V Skoda T56 v kovanem stavu) 


PERIODICAL: Hutnicke Listy, 1999, Nr 5, PP 429-435 (Czechoslovakia) 


ABSTRACT: «his steel (which is patented in several countries) has 

been developed by the Research Laboratories of the 

Soda Works. It is 2 ferritic-pearlitic alloy steel 
and is made with alloying, elements relatively easily 
available in Czechoslovakia. It is intended for 
produc ine, castings for steam turbines and in the forged 
state for rotors of 100 to 20u MW unit rating turbine 
operating with steam of an {initial temperature of 565°C. 
It is superior to the Cr-W-V steels TBW-5) and Loc-215 
at present used for the same purpose. In the work 
described in this paper the metallurgical aspects of 
the weldability of this steel in the forged state were 
investigated using V Lof Spec Extra Czech produced 
(Cr-to-V) electrodes. The results can be summarised thus: 

Card 1/% 1. The steel Skoda T56 18 weldable only in the heat a 
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Weldability of Skoda T-56 High Creep Strength Cr-W-Mo-V steels 
in the Forged State 


treated state and if pgssible 4t should be effected 
after tempering at 750°C. 
2, Austenite to martensite transformation during 
welding is prevented by pre-heating the for;;ings to 
380°C for 15 mins. The resulting structure after 
welding of the weld metal and of the transition zone 
is bainite which,after tempering at 750 C,becomes 
transformed into a ferrite-carbide structure. 
3. After cooling from 1030°C at a speed of 1000 to 
250°C/hr, the base material has low values of impact 
strength. Therefore, great attention must be paid to 
the pre-heating temperature during welding. In the é 
case of welding 25 mm plates with pre-heating to 380 C 
the cooling speed in the trapsient zone an the 
temperature range 750 to 600°C is 40 000 C/hr. At 
higher pre-heating temperatures the cooling speed drops 
sharply and cracks may occur in the transient zone in 
the case of welding material of a large thickness. In 
the case of welding thick rings, where the heat 

Card 2/3 conductivity is low, it is necessary to reduce the V 
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Weldability of Skoda T-56 High Creep Strength Cr-W-Mo-V Steels 
in the Forged State 


content to a value which applies for cast steel 
Skoda T56 or to carry out the welding in such a way 
that the cooling speed in the transient zone does not 
reach critical values, 

4, The Czech electrode material, V, Lof Spec Extra, 
is suitable for welding this steel. After sustained 
loading at elevated (operating) temperatures, the 
transition between the base material and the weld 
metal is gradual and has a ferrite-carbide structure, 
There are 13 figures, 7 tables and 10 references, 

4 of which are Czech, 3 Soviet, 2 #nglish, 1 German, 


ASSOCIATION: Vyzkumny a zKugebn{ Ustav Zdvodu V. I, Lenina, Plzen 
(Research and Test Institute V. I. Lenin Works, eg 


SUBMITTED: February 7, 1959 
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Third International Collog:y on Stee. neldabiiity in 
Weimar, Zvaranie iz no, 6: 177-178 Je '63, 


1. Leninovy zavody Plzen, 
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KOUTSKY, J., inz., C.Sc.; PILOUS, V., inz., C.Se. 


Welding of modified 1l* per cent Cr steels used in the venin 
Works in Plzen, Zvar sbor ll no.1:154-16 '62, 


1. Leninovy zavody, Plzen. 
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PILOUS, Vaclav, inz., C.Sc. 

. 1 and alloys 
New experience with the welding of alloy stee 
in Leninovy zavody [Lenin Works} in Plzen. Zvaranio 11 
no.5:130-135 My '&. 


1. Leninovy zavody, Plzen. 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001340910005-8" 


pie ET 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001340910005-8 


pi emeeal OF rae 


PAWERA, Karel, inz.; PILOUS, Vaclav, inz., kandidat technickych vec; 
POBORIL, Frantisek, inz., dr. 


Microstructure and mecnanica: properties of weld joints «=! 
austenitic and ferrite pearlitic creep resisting steei tor 
boilers with high parameters. Hut listy 16 noe3:]Beely"? Mb ote 


1. Vitkovicke zelezarny Klementa Gottwalda, Ostrava (for Pawera . 
2. Zavody V.I.lenina, Vyzkumny a zkusebni ustav, Plzen (for Pious). 
3. Vyzkumny ustav hutnictvi zeleza, Praha (for Poboril). 
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AUTHOR: _Pilous, Vaclav, Engineer, Candidate of Technical 
Weiences = 


TITLE: A contribution to the question of ferrite-peurict. 
steel welding with an austenitic cushion 


PERIODICAL: Zvaradsky sbornik, no. 4, 1960, 4%9 - 444 


TEXT: The article indicates methods for determining the weliwacii 

ty of steel with different structural basis (austenitic "1n} fearr- 
pearlitic). The detailed study at v0z in Bratislava establish: \ 
the advantage of sequence welding during which a "cushion" cf a 7 


low-cathon electrode (E 44.83) with 0.06 - 0.08 # carbon content 
ig welded onto a low-alloy material. The filling weld is oy the 
augteni‘ic gtubllized electrode (E agi), The carbonization vs "he 


austenitic weld does not occur due to the low carbon enntent af 


electrode E 44.83. This welding procedure was worked out by Avade- 
micd@1 1. Gabelka (Hef. | Siv Bratislava 1953). The impact 
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strength of the toe layers 18 satisfactory after welding ani ‘es 
‘reatment. The weld can be used up to the working temperatures 
nigh-alloy cladding steel if the loud bearing steel is net very 
thick. The arc-welded heat resisting butt-joint with auxiltary 
terial can be used for working temperatures from 450 ta +00! 
there 18 still no carbonization of austenitic welding "etl 

the low-alloy material due to the low-carbon Yeughion". The 


between austenitic and low-1lloy materints for the welding 
ryture in the range SO - ° “CO ghouid be mide by tH/R UN: 
*rodes, according to ti >» ners. The large decarbonized 

d2eur in tne low alloy = al toe adgacent to ‘ne duster. *. 
ding metul during neat tr: .tment at working temperatures The 
bonizaticn and decarbonizution 1s due tu the different o :4b.i.') 
of -arbon in ulfa and fumma phases 1s qicted in F bo: ree 


’ 


(yer, 4° ’ournel of the Tron and Creel inst VXs PB ry 

The  yodic trermai stress at 500 - FOOVUC additionas * 

térage “Queea cracks in a Premion close tu tne uusSten. ti” 
; tae te the diiverent tnermal expansier cee rie 
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austenitic welding material and the basic ferro-pearlitic material. 

One for preventing cracking is to form an anti-difiusion 

barrier . teriels which prevents the transit of 

carbon from the 1 to the austenitic welding metal. 

The Leninovy zAvody, in Works in Pilsen) solved the prob- 

lem by using auxiliary To having 60/18 NiCr. ™rig welding ma- 
fficient of the mal expansion between the low-alloy 

he austenitic material coefficients so tne* 

cyclic th s are not so critical and also tne golubili- 

ty of car i : etal is small. ufac- 

tured by cas i ing which is an os 

with foreign rods. 

mainly for welding alloy VZ 

Otherwise they are uged as "cushions 

materials while *ne filling electrode 

welding of vz0 layer is made in a protective argon atmosphere to 

form an effective barrier against carbon diffusion. The filling 

weld ig made by austenitic electrodes 18/8 CrNi (E 391 or gE e911). 
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The welding is made by pre-heating to a temperature corresponding 
to the low-alloy material and afterwards the weld is tempered to 
the temperature of low-ailoy material (material 15 225 - tempering 
temperature 720°C). The impact strength and hardness established 
for tempering the weld by the direct weldability test VIS 25 is 


shown in Fig. 7. 60% N. -184C 
£167 (v2z 60) 
Fig. 7. Results of direct weldabi- a x 
lity tests VUS 2S. Y 
ot 
Legend: 1 - Hardness Hy; 2 - impact 4 
strength in mkg/em@; 3 - distance ; of 
from toe in mm; 4 - impact strength; OR 64 
5 - hardness. eis 23 
¥ 220 i 
= 200 23 


wo 20o00 2 
Vedeioncat of plociede Imm] “G— _ ( % 
Ty Vietet hesfeoatert wo nn Terded Ge) 
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The maximum impact strength is 5.¢ mx :/em?, the hardness :s retween 
190 - 216 Hy. The maximum hardness :: the aff: cted region was %b- 
tained after  slding close to the toe edge - 320 Hy. The samples 
were left at J0C during loading 15 ke/mme after heat treatment. 
After 1500 ‘s there was no breaking of the test pieces. Also no 
cracks were noted after cyclic thermal loading at °75°C for 1000 
hours in 23 hour periods. The tests are being continued to obtain 


500 test hours at temperature. The micro-hurdness of the tor re- 
gion is in the range of 240 ~ 252 Hym. Isoluted cases had m:cro- 
hurdness up to 350 Hym in the zone close to tne tne edge for the 
welding metal vZU 60. There are & figures and & references: * Sov- 
iet-bloc and 3 non-Soviet-bloc. The reference to the English-lanpz- 
uage publication reads as follows: F.D. Richardson, Journal of the 
Iron and Steel Inst. IX, 1953, 73 - 51, 


ASSOCI:TICN: Leninovy zAvody PlzeW% (Lenin Works, Pilsen} 
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PILOUS, V. 


Sertautamatic arc welding. ©. 295, (Zvararie, Sratislava, Jol. ee: 


SC: Monthly list of East suropean Accessions (ZEAL),LC Vol 4, No, 4, June 1995, vned 
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PILOUS, V. 


Cold pressure welding of aluminum and copper. p. 20h. 
STR JIRENSTVI Vol S, no. 3, Mar. 1955 
Cyechoslovakia 


SOURCE: EEAL, Vol 5, no. 7, July 1956 


edad: 
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PILOUS, V. 


Aluminum and copper cold-pressure butt welding. p. 357. 


TVARANTIE, Yol.e ly Noe 12, Dec. 1955, 
Czechoslovakia. 


SOURCK: East European Accessions List, Library of Congress 


Vol. 5, Now 7, Jyly 1956. 
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PILOUS, V. 
‘Gas Mxhanet in Arc Welding." p. 169, Praha, Vol. 2, no. 4, 195h. 


$0: Bast Buropean Accessione List, Vol. 3. No. 9. September 1954, Lib. of Congress 
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Contribution on the Metallurgical Weldability of 5% or Steels 
Innoculated with Molybdenum or Tingsten 


Steol are discussed. The waldability of these 
Steels was tudged from the hat jness characteristic of 
Jominy rods querched at the fares and from tne location 
of the perlitic front on the isothermal diag-ams. The 
chemical compositions of the materials produced in the 
experimental heats are given in Table i, p 695 The test 
results have confirmed tnat tungsten increases the 
Stability of the austenite in the ferritirc-perlitic range 
Aa Steels containing 5% chromium, 5% Cr W (1555W and 

SN 42 2900) steel in whi-h molybdenum is substituted by 
double the quantity «¢ tungster (1% W) will have a 
Similar welding renavieur to that of SG Cr Mo steel 

C1555. = °CSN. 27" 102). This wa: proved by the result: af 
cooling experiments at “Leppet sonling speeds 

between 450000 and ou. ? Per A ary veominy end nardening 
tests and calculations «f the -Ooling speeds from 
isothermal diayran. By ompating the +. :ane Speeds st 
which a cUY auztenite duoompoiition takes paare In the 
Perlitur nose region with -peeds rea ned in the case oft 
welding with pre-heating tc a temperature of 400-400 &S 
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67013 
CZBCH,/t4 F 4-1 0-)* fe 
Contribution on the Metailurgic;a. Weldat’i *y) -f “% Cr Stee.s 
Innoculated with Mo!ybdenum ot Tungsten 
and in the case: f welding without pre heating (Tabie ~.. 
it can be seen that in n ‘ase Wiil the speeds be sy 
high that the perliti nese of the S curves would he 
affected From the poirt «f view «of welding, W has a 
favourable effe toon bromtum o'wels stnoe tt reju e- 
the stability -f the auttenite ob the region cf the 
bainiti: trans f  rmation by sh titee tne nose cf tne 
bainitic transfermation *- tue cert, trus accelerating 
the austenite transformation UPigs 6 ©) Even if very 
thick sheets are walded, the resulting structure in the 
transient zone «.f tne welded materilai wiii be bainit: 
which ‘ss transformed ta aos reit’: structure with a nigh 
notch impa:t strength after tempering Welding is 
Card usually followed by tempering af 70 SC and sooling in al: 
373 There are » figures. S tables and © references, of wht rs 
3 are Czeh, . ate Engiisn and ] 1: German . 
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AUTHORS : Pawera, Karel, Engineer, }i).0u8, vaclav, Candidate 
of Technical Sciences, Engineer and~~ 
Poboril, Frantisek, Engineer Doctor 


Microstructure and Mechanical Properties of Weld 
Joints Between Austenitic and Pearlitic Creep- 
resistant Steels for Boilers Operating at High 
pressures and Temperatures 


PERIODICAL: Hutnické listy, 1961, No. 3, PP- 166 - 197 


TEXT: In thermal power stations with high cperating steani 
temperatures and pressures austenitic steels have to be used 
for the hottest sections of the superheater and the high- 
pressure voiler whilst less thermally stressed sections can 

be made from cheaper feorritic-pearlitic steels. In 1959 

the problem of producing satisfactory weld joints between 
these two types of steel became acute. Since at the time a 
satisfactory weld joint between ferritic-pearlitic and austen- 
itic steels was not available, it was decided to verify the 
possibility of using a welding technology developed in the 


Card 1/15 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001340910005-8" 


"APPROVED FOR RELEASE: 06/15/2000 


Eile A Aha a eda 


,. ‘| ee 


/034/61/000/003/064/0 1} 
Microstructure and Mechanical .-- £07 3/E335 


and Test Institute of the V.1. Lenin Works, Pilsen). 

In the first part o1 tne paper results published un the 
literature are reviewed! work is5 ment ioned of A.5S- Gel'tman 
and V.S. Popov (Ref. 2). J.T. Tucker, Jr. and F. Eberle 
(Ref. 3), F. Erdmann-Jev.itzer, M. Beckert and H. Schmiedel 
(Ref. 4), B- LUfblad and E. Lindh (Ret. 5) and H. Linden 
and H. Henneke (Ref. 6) and information published by the 


Vyzkumny 4 zhusebny ustav, Zavody vil. Lenana Vv blawi (Research | 


International Nickel Company (Ref. 8) and also work by 

A.F. Kozajev, A-V- Sibanov (Ref. 9g), L. yvenicek (Ref. 10), 

Z. Eminger, J. Krumpos (Ref. 11) and }. de Marneffe of 

France (Ref. 13) as f one of the 
authors (Ref. 1). i i : n that during 


heat-treatment and a long 
periods at the operating temperatures, decarburised zones a 
few tenths of a mm wide, forms in the transient zone un the 
ferritic-pearlitic steels, whilst in the strip which 15 
directly adjacent to the austenitic weld metal a thin 
carburised zone forms. This behaviour 15 attributed to the 
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differing solubility of carbon and the a and y_ phases. 

For weld joints between ferritic-pearlitic and austenitic 
material which are exposed to high alternating thermal stresses 
under load, the Lenin (Skoda) Works make the weld using the 
material vz6 60, which contains 60% Ni and 50% Cr; the 
coefficient of thermal expansion of this material has a value 
which is intermediate between that of ferritic-pearlitic and 
that of austenitic steels (Fig. 3). The solubility of carbon 
in this material,which contains predominantly Ni, is very low 
and therefore it forms an effective barrier against carbon 
diffusion, Compared with similar fabricated electrodes 
produced by Messrs. Wiggin in Great Britain, the Czech-produced 
electrodes are cast rods which are considerably cheaper. 

The V.I. Lenin Works have developed a reliable process for 
manufacturing such welded rods; the only scrap is that caused J 


by the gatings, amounting to 25-30% of the charge weight. After — 
casting,the rods are sand-blasted and cold-forged on a rotary 
forging machine TOS R 16 to a diameter of 3.5 mm. These 

electrodes are used for argon-arc welding of high-alloy alloys 
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operating at temperatures up to 700 °c. The welding metal 
has the most favourable mechanica} and physical properties 
after hardening at 750 C (250 Hy , impact strength up to 


10 mkg/em)- The hardness of the welding metal aftzr welding 
is 160 Hy with an impact strength of 9 mkg/cm . The 


mechanical properties of this metal are given in Table 1. 
The proneness to temper Lrittleness was investigated at the 
temperatures of 600, 650 and 700 C for 1 000 hourss the 
impact strength does not change appreciably by the ageing 
and a drop by about 20% was detected only after cooling to 
20 °c, which 15 attributed to the fact that the weld metal 
was perfectly hardened. The experiments were made on welds 
joining tubes of a diameter of 32 x 5 mm of the steel 

5 (Lof special extra) with tubes of equal dimensions 
of the steel %sn 17481 (MnCrTi 17/7). The composition (in % ) 
of these steels is 
ZsN 15225 - 0-10-0-15 c; , 0.15-0.25 Sts 0. 40-0.50 
Cr, 0.90-1.00 Mo. 6. 2050559. ¥9.me* 0.045 P and max. 0.045 Si 
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CSN 17481 - 0.05-0.12 C, 17.0-19.0 Mn, max. 0.70 Si, 7-0-8.0 Cr, 
0.30-0.60 Ti, max. 0.040 P and max. 0.035 S. The following 
combinations of weld joints and heat-treatment were used in the 
experiments: 


Type of Base Weld Heat treatment 


weld seam Material Seam (after welding) 
A 15225/17481 vzU 60 a) 980°C/0.5 h/air 
680°C/1 h/air 
b) 680°C/2 h/air 
c) without heat treatment 


15225/15225 vZU 60 a) 980°C/0.5 h/air 
680°C/1 h/air 


17481/17481 v2u 60 a) 980°C/0.5 h/air 
680°C/1 h/air 


17481/17481 "cn d)1000°C/0.5 h/air. 
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The purpose of the combinations B and C was to determine the 
additional influence of the base materials 15225 and 17481 on the / 
properties of the welding material ViZU 60; the purpose of the oes 
combination Cl was to evaluate the stability of the weld of the 
austenitic tubes from the steel 17481 welded by the argon-arc 

method, using the material "C" (MnCrMo(Nb) 17/7) in accordance with 
the technology worked out by J. Novotny (Refs.16,17) at the Vyzkumny 
astav svarecsky (Welding Research Institute). The heat-treatment a) 
corresponds to that normally specified for the steel CSN 15225; 

b) to that specified for erection weld seams of the steel CSN 15225; 
d) corresponds to the heat-treatment specified for welds of the 
steel CSN 17481. In contrast to the technology of argon-arc welding 
of uniform materials, where it is advantageous to fuse the root of 
the weld without edditional material, it is in this case necnssary 
to deposit material from the VZU 60 electrode also into the rvot,so 
as to prevent diffusion of carbon from the ferritic-pearlitic i:-to 
the austenitic material. The results of X-ray tests with an 
oblique beam through two walls did not prove satisfactory 
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from the point of view of giving a reliable indication of 
the quality of the weld seam and should not be used for 
quality control. Therefore, the authors considered using 

an X-ray beam in two mutually perpendicular planes. In the 
bending tests (of A,B, C) bending angles between 38 and 73° 
were achieved before the first crack occurred and in two cases 
bending angles of 120 and 135° were achieved without any 
crack. These results show that the weld joint has a satis- 
factory plasticity. Bending tests on the tubes welded with 
the electrodes "C" showed good results; bending angles of 
180 were achieved without fracture. In tensjle tests at 

20 ¥e., yield-point values of 30 - 41.4 kg/mm” were achieved, 
wath strength values of 45.7 - 59.5 kg/mm and contraction 
of 10.4 - 14.7%. The fractures always occurred in the weld 
metal vZG 60 which, at this temperature, has a lower strength 
than both the base materials, the mechanical properties are 
fully in_accordance with the respective values for the cast 
alloy VZU 60. Tensile tests at 575 °C showed yield-point 


values of 13.2 - 18.9 kg/mm- strength values of 27.4 - 35. 5keAme 
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and an elongation of 15.3 - 22.7h; tractures almost always 
occurred in the austenite and the results correspond wath the 
appropriate values for the material CSN 17481 at that tempra- 
ture. The results of metallographic tests confirm that the 
alloy VZU 60 1s suitable for welding ferritic-pearlitic steels 
with austenitic steels, the coefficaent of thermal expansion 
of this alloy has a value which 1s intermediate between the 
respective values of the two materials Due to its high 
nickel content, diffusion of carbon from the ferritic- 
pearlitic into the austenitic steel is prevented, The results 
of creep-rupture tests for specimens of the dimensions as shown 
in Fig. 13 (tube diameter 32 x 5 mm) are plotted in Fig. 14. 
It can be seen that the resuits roughly correspond to a 
straight line representing average values for the material 
15225. The method ot heat-treatment of the joints had 
practically no influence on the results. The fractures always 
occurred in the transition zone of the base material 15225. 
Compared with the respective values currently assumed for 
these materials, the strength under creep conditions of the 
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transient zone of the material 15225 was somewhat lower and 
that of the material 17481 was somewhat higher, In 3-month 
corrosion tests the corrosion speed of both base materials 


was about 0.7 - 1.7 g/mday corresponding approximately to 
0.03 + 0.09 mm/year In no case was an intensive or local 
corrosion attack detected in the weld, neither the material 
"C"™ nor the material vZU 60 showed signs of having been 
attacked by corrosion in a power-atation concensate which was 
saturated at 20 C with oxygen and carbon dioxide. Acknowledg- 
ments are expressed to Duchek (VZG-ZVIL) and Pajfirka (VZKG), 
who made the experimental weld joints Engineer Toman and 
Engineer Sedénko (VZKG) and Tykal (VUHZ) . who carried out the 
metallographic analyses Baier (VZKG) and Franc (VUHZ), 

for carrying out the mechanical and creep tests 

Engineer Svefe,; (SVUOM) for carrying out the corrosion tests 
andalso to Engineer Huber (vZKG) There are 14 figures, 

7 tabies and 20 references: 6 Czech and 14 non-Czecn. 
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Table 2. 
oy _Mn Sh > Cr Ni Ti Fe W 
Specified max max max maxX rest max max. max. max, 


composition U.10 v.30 U, OU 19.0 1.50 15.0 5.0 vu. 80 


Composition 
of high- 


frequency 
heat No 479 UG Ob Uv 2) U.4 ¥.009 © Ow 1605 HISL& DW 2102.19 0.” 
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Fig. 33 Coefficient of thermal expansion of austenitic 
electrode material E 391, the weld alloy vzu 60 
and of the base forrite-pearlite material CSN 15210 
in the temperature range lov to 550 mG: 


Temperature, °c versus coefficient of thermal expansion, 


a x 107° mm/mn/°C. ; --- TENTOX) SWADV! KOY 
wc KOv v7 00 ‘ 
wees Aussenitic weld metal OETIONO -PERLITIONY 


Welding alloy vzU 60 


—-<— pase ferrite-pearlite 
_Materaal CSN 15216 
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t specimen from the tube of diameter 32 x 5 min 


Fig. 133 Tes 


for creep-rupture tests. 


Obr. 13. Zkudebni veorek » trubky @ 32X5 mm pro gkouiku 
teens do lomu. 
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Fig. 14; Results of creep-rupture tests of experimental 
weld joints. 


Stress, kg/mm voruus tine-to-failure, hours. 


Weld joints from the materials 15225/V2U 60/1741 
and 15225/V2u 60/17483 
Temperature 575 C. 
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Czechoslovakia, Vol. 7, ho. 5, May 1959. 


Monthly list of Kast European Accessions (EEAI), LC, Vol, f, No. t, 
August 1959. 
Uncla. 
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AUTHOR:  Vdclav Pilous (Cand Tech Sc1., Engineer) 


TITLE:  Coftributton on the Metaliurel al Weldability of 
5% Cr Steetsainnoculated with Molybdenum or Tungsten 


PERIODICAL: Hutmick§ Listy. 1959, Nr 10, FP AGE 596 


ABSTRACT: "Rena" steel with c@ Cr inne uated with 0 5% mol yudenmi 
is being supplied :nm the ‘as cast' state and ais¢ 
shaped by the Vitkovice Iron Works "K Guttwald", fot 
nigh temperature use. This steel ts Sha used for 
media with outflewing temperatures up to 600 °C and wali 
temperatures up t 575 0% In order to save molyidenum 
and nickel, Z2VIL. Pilsen, devalcped a °% chromium steel 
grade 1555W (CSN ue 2900) in which the scar<@ molyodenum 
is aubstituted by double the quantity cf tungsten (1%). 
For welding these steels, the Welding Research Institute 
in Bratislava is applying ferritic-perlitic electrodes 
with a composition simi.iar tc tnat of the welded 
material with ailceying elements if the electrode coatings 
The electrode plant of the Vitsovice Iron Werks have 


Card produced for this purpese suitable electrodes in which ¢° 
1/3 the allcying materia 15 located in the core of the 


électrode. In this raper the welding properties of \Mo-W) 


ot 
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Steol are discussed, The weldabtlity of these 
Steals was Judged fror, the hardness characteristic of 
Jominy rods quenched at the fangs and from tng location 


(1555 - CSN 17? 102). This was Proved ‘by the regu] ts of 
cooling experiments at Stepped cooling speeds 
between 450000 and 60 95 Per hour, Jominy end Nardening 
tests and Caiculations of the “voling Speeds from 
Card 1sotherma) diagrams. By Somparing the cooling speeds at 
273 Which a 208 austenite decompesition taxes plare in the 
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Welding with Pre-heating try Temperature of 300-40) LC 
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thick sheets are welded. the result ne structure in the 
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which 15 transformed 9 a sorbitic structure with a nigh 
notch impact strength after tempeT ing. Welding is 
usually followed by tempe:z ing at 720 ¥C and cooling 1° all. 
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